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MIBLAST: Scalable BLAST for Batch Workloads

« A common task is to search a large Query the Affymetrix probe
seguence database using a “set” of set against Human UniGene
qguery sequences.

— Validation of the Affymetrix probe set W naive BLAST W batch BLAST W miBLAST
against UniGene. 107950 g, 946 945 944

 Running BLAST repeatedly for each
guery is inefficient.

« Approach: A novel database-inspired
“loin” algorithm which indexes both
the data and the query sets.

* Free download at
www.eecs.umich.edu/miblast

Execution Time per Query
in seconds
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* Modifications for MPSS underway Word Size

(for actual deployment at ISB) mIiBLAST is 22X faster than BLAST
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Tian, McEachin, States, and Patel

SAGA: A Fast and Flexible Graph Matching Tool

e Motivation

— Graph querying is a common requirement for many DBPs.
— Examples of graph datasets: KEGG, bioNLP, MiMI, ...
— Datasets are noisy/incomplete, so exact matching is inadequate.

e Challenge: Graph Matching is a Hard Problem

— Subgraph isomorphism is NP-complete!

— Approximate Subgraph Matching: Allow approximate matching
of node/edge labels, and structural differences.

 The database-centric SAGA approach

— Build an index on small database graph substructures.
— Use the index to match database and query graph fragments.
— Assemble larger matches by detecting graph cliques.



Results: Query KEGG with Wnt/CA2+ Pathway

Query: Wnt/Ca2+ Signaling
KEGG id: 04310hsa

Match: Calcium Signaling
KEGG id: 04020hsa

None of the existing methods can detect this match!
Limitations of Existing Methods:

Gindex & GraphGrep: only perform exact matching
— Grafil & PIS: no gap nodes are allowed

PathBlast: only matches paths; edge alignment only tolerates
one gap nodes, e.g. (B,D) with (b,d) and (D, F) with (d, f)
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Kelley et. al. PNAS(2003)
PathBlast Example


http://enigma.eecs.umich.edu/doc.html
http://enigma.eecs.umich.edu/doc.html

b Imrunity. 2002 Aug, 17¢2):179-89. Related Atticles, Links
Cell Press

The Similanity Score; 31.4 CDK inhibitor p18(INK4c) is required for the generation of functional plasma cells.

DMIatch #1: GR1266397

Click here to view the y Tourigny MR, Ursini-Siegel J, Lee H, Toellner KM, Cunningham AF, Franklin DS, Ely 8, Chen M, Qin XF, Xiong
I Y, MacLennan IC, Chen Kiang §.

query: GI Department of Pathology, Weill Medical College of Cornell Tversty, 1200 York Avenue, New Yorle, NT 10021, TTEA

E cell terrmnal differentiation 15 associated with the onset of high-level antthody secretion and cell cycle arrest. Here the
cyclin-dependent kunase (CDE) mhibitor £ 18(INE4c) 15 shown to be required within B cells for both terrminating cell
\ proliferation and differentiation of functional plasma cells. In tts absence, B cells hyperprolferate in germinal centers and

cd40

extrafolicular foct i response to T-dependent antigens but serum antibody titers are severely reduced, despite unitnpaired
germinal center formation, class switch recombimation, vanable region-directed hypermutation, and differentiation to

cdk6 anttbody-containing plasmacytoid cells. The nowvel ink between cell eycle control and plasma cell differentiation may, at least in
patt, relate to plBINEAc) mhibition of CDES. Cell cycle arrest mediated by p18(INE4C) 15 therefore recquisite for the

\ generation of functional plasma cells.
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Hepatolozy, 2003 Apr-37(4):833-41. Related Aticles, Links
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P18(INK4dc) collaborates with other CDK-inhibitory proteins in the regenerating liver.

Luedde T, Rodriguez ME, Tacke F, Xiong ¥, Brenner DA, Trautwein C.

Department of Gastroenterology, Hepatology and Endocnnology, Medizmische Hochschule Hannover, Hannower, Germany.

£ 18(INE4c) belongs to the family of cyclin-dependent kinase mhibitory protemns that target the cychn-dependent kinases and mbibat thew
catalytic activity. The role of p18(IME4c) for cell cycle progression in wive 13 charactenzed pootly. Therefore, we studied the expression and
physiologic relevance of pl8 i quiescent and prolferating hepatocytes dunng biver regeneration. For our analysis we used single-
pl1E[INE4c], p27[EIP1], p21[CTP 1ATAF 1), and double-mutant (p 18021, pl8p27) mice. 18 expression was found in quiescent
hepatocytes and a shight up-regulation was ewident after partial hepatectomy (PH). p18 knockout armals showed normal cell cycle
progression after PH. However, when pl18/p21 and p18/p27 double-mutant mice were used, differences in cell cycle progression were
evident compared with wild-type (wt) and single knoclkout arumals. In pl8p2]1 knockout atmmals, the (31 phase was shortened as evidenced

————— by an eatlier onset of cyclin D and proliferating cell nuclear antigen (PCIVA) expression and cyclin-dependent kinasze (CDE) activation after
Done PH. In contrast, in £ 18527 knockout ammals, the 51 phase was unchanoed, but the amount of proliferating hepatocytes




SAGA Demo and Poster

SAGA: A Fast and Flexible Graph
Matching Tool

Yuanyuan Tian, Richard C. McEachin and Jignesh M. Patel*
National Center for Integrative Biomedical Informatics, University of Michigan

2. Model/Approach

The SAGA Graph Similarity Module:
« Allows approximate matching of nodeledge labels, and structural differences
(e.g. allow node/edge deletion and addition).
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1. Overview

Need for Graph Matching Methods:
+ Biological networks (graphs) characterize how indlvidual molecules interact in
biolagical processes. Example networks: pathways and protein interaction
+ A powerful mechanism for dealing with noise/parial information,

networks.
« Graph matching and graph comparison are primary operations for understanding
+ Employs an index-based methad for efficiently evaluate approximate graph

oellular functions enceded in biological networ
maiching.

Challenges:
+ Large amaunt of biological graph data - KEGG, GenMAPP, HPRD, BIND, .,
+ Graph database sizes are large and increasing in size. The Database-Centric SAGA Approach:
+ Buld an index on small graph substructures in the database.

+ Datasefs are noisy; - imate grapt is required
Appraximate graph matching is computationally more expensive than exact
gfa'::h mmmfg L g Is comp Iy pe! + Use the index to malch fragments of the query wilh fragmens in the dalabase,
allowing for various types of mismatches.
+ Assembie larger malches using a graph clique detecticn algorithm

Conclusion

3. Anecdotal Examples

The SAGA modal is fiexible and powerful Producas biological meaningful results

patmay.
ﬂ\} « The indexing method is efficient and scalable
Gussrying KEGG with the Hadashog Pathway Aquery with 8 nodes and 28 edges |s evaluated in a few seconds when running
s — against a database of 12,085 graphs (with an average of 172 nodes and 21,312
i i~ edges per graph).
PRAR e
— N | S Future Work
[ Guney: ecastion [ Wt » Designing efficient matching algorithms for very large graph queries.
| ity Comrkeal Bty .. aligning a large protein interaction network against a set of other protein
EG 1 i G ;i interaction networks.
+ Designing effiient algarithms for other important graph cperations

| 9. path quaries, boalean graph gueries {union, intersection, difierence)

The Galcum pallway s o addlions! omponenls suatiy
ety

‘ hetonging to (he WniCa2s
L
Qusrying KEGG with WntiCa2s Pathway + Mining frequent subgraphs.
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http://enigma.eecs.umich.edu/saga.html
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